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1. On'TMisauis rnepeTtikanb peakTUBHOI ITOTYKHOCTI B CUCTEMAX €JIEKTPOINIOCTa4aHH A [IPOMUCIIOBYX ITiAIIPUEMCTB 3

ypaxyBaHHSM SIKOCTi €JIEKTPOEHEPTii

2. Optimization of reactive power flows in power supply systems of industrial enterprises taking into account the
quality of electricity

Pedepar:

1. O6'eKT mocCiIKEHHS: peXUMU poboTU cucteM esekTponocTtadanHs 10 (6) KB, 0 MiCTSITb By3J/iM 3 aCUHXPOHHUM
HaBaHTaXEHHSM Ta KOMIIEHCYIOYUMU IIPUCTPOSIMU. [IpeiMeT TOCTiIKEHHS: METOIY PO3PAaXYHKY I€PETiKaHb
PEaKTUBHOI NOTY>KHOCTI Ta PeKUMY POOOTU KOMIIEHCYIOUMX IIPUCTPOIB B CUCTEMAX €JIEKTPOIIOCTaYaHHS HaIlIpyTrolo
10 (6) kB. MeTa gucepraniiiHOi poO6OTH: OJAJIBIINY PO3BUTOK METOLIB PO3PAaxXyHKY Ta ONTHUMI3allii nepeTikaHb
PEaKTUBHOI IIOTYXHOCTI, PO3PaxyHKy PeXXUMY pOOOTH KOMIIEHCYIOUUX IIPUCTPOIB Y CUCTEMAX €JIEKTPOIIOCTAYaHHS
IIPOMUCJIOBYX MiJIIPUEMCTB 3 YPaXyBaHHAM SIKOCTI €JIEKTPOEHEPrii. MeTonu IOCIiIKEeHHS: PO3PaxyHKy
€JIEKTPUYHUX KiJl 3MiHHOTO CTPyMY, TEXHIKY BUCOKMX HAIPyT, MaTEMATU4HOI CTATUCTUKHY, iTepalliiHUil METOJ,
PO3paxyHKy PeXXUMy poOOTH eJIeKTpruYHOoi Mepexxi. HaziiiHicTh po3po6ku 3a6e3rnedeHa KOPpEeKTHUM BUKOPHUCTAHHIM

METO/IiB JOCiIKEHHS], MiATBePI’)KeHa eKCIIePUMEHTATbHUMHU JTOCIiIKEHHSIMU Ta MPOMUCIIOBUM BIPOBAIKEHHSIM.



[IpakTrYHEe 3HAYEHHS OTPUMAHUX PE3YJIbTATIB IJIs €JIEKTPOEHEPreTUYHOI rajysi rnoJsdrae y mnigBuiieHHi
eHeproedeKTUBHOCTI poOOTH IIPUCTPOIB KOMIIEHCAllii peaKTUBHOI IIOTY>KHOCTI Ta PO3POOLIi 3aX0/1iB 3 YHUKAHHS
PE30HAHCHUX SIBULL, Y CUCTEMAX €JIEKTPOIIOCTAaYaHHs 3 KOMIIEHCYIOUUMU NpUcTposmu Hanpyrow 10 (6) kB. Haykosa
HOBHM3HA OTPMMAHUX PE3YJIbTATiB MOJISITA€ B HACTYITHOMY: BIIEPILIE PO3POOIEHO METO], PO3PaXyHKY [1€PETiKaHb
PEaKTUBHOI MTOTYKHOCTI Y CUCTEMAX €JIEKTPONOCTAaYaHHS 3 Pi3HOXapaKTEPHUM HAaBaHTAXKEHHAM IIPY BiJCyTHOCTI
30iry HoMiHaJIbHOI HAaIIpyry Ha MexXi 6a1aHCOBOi HaJIEXXHOCTI Ta MiCILISIX BCTAHOBJIEHHS NIPUJIAZiB 00JIiKY, SIKUN
I'PYHTY€ETbCSI HA BU3HAYE€HHI BiIHOCHUX N~ XBUJIMHHUX 3HAY€Hb aKTUBHOI Ta pEaKTUBHOI NOTY>KHOCTI Ta J03BOJIsIE
HiABUILUTY TOYHICTh Ta OGIPYHTOBAHICTh PO3PAXYHKIB 3 €HEProrocTayaabHOIO0 OpraHizallielo 3a nepeTikaHHs
PEaKTUBHOI OTY>KHOCTI; OTPUMAaB IOJaJbIINI PO3BUTOK METOJ, PO3PaxyHKy PEXXUMY POOOTH Mepexi 3
KOHJIEHCATOPHOIO YCTAHOBKOIO, MiAKJIIOYEHOIO NTapasIeIbHO aKTUBHO-iHIYKTMBHOMY HaBaHTAXXEHHIO [IPYU HAsIBHOCTI
IPKEpeJsl BULIMX TAPMOHIK, KU I0JIIrae B BUSBHAY€HHI iMIIeJaHCy Ta PE30HAHCHOI YaCTOTU B PEXXUMi peajslbHOTO
4acy, 10 JO3BOJIMJIO BAOCKOHAJIUTU 3aXUCT €JIEKTPUYHOI MEPEXKi Bifl p€30HAHCHUX SBUILL; YIOCKOHATIEHO METO],
BU3HAYEHHS €KBiBaJICHTHOTO iHAYKTUBHOTO ONOPY ACUHXPOHHUX €JIEKTPOIBUTYHIB B PEXKMMI PE€aJIBHOTO 4acy 3a
PaxyHOK 00pOOKU JaHMX aBTOMATU30BaHUX CUCTEM OOJIiKY €JIEKTPOEHEPTrii, 110 L03BOJIsIE BUKOPUCTATH 3HAYEHHS
HOT0 11711 PO3PaxXyHKY CTaJIOrO PEXXUMY POOOTHU eJIeKTPOYCTAHOBOK; OTPUMAB MOJANIBIINI PO3BUTOK METO],
IIPOBEEHHSI CTATUCTUYHOTO aHAaJli3y eJIeKTPUYHUX HaBaHTAXXEHb B PEKMMI PeasibHOro 4acy, SKuil 6a3yeThcs Ha
BA3HAYEHHI YMOB OJlep>KaHH4 iX iHTepBaJIiB CTal[iOHAPHOCTI, 110 JO3BOJIUJIO 3MEHIIWTH KiJIbKICTb iHTEPBAJIiB
CTaLliOHAPHOCTI Ta CIIPOCTUTH NOAAJIbILI pOo3paxyHKUA. OCHOBHI Pe3yJbTaT BUKOHAHUX Y OUCEPTaLii JOCIiIKEHDb
Bukopucradi Ha [TAT "A3OT", m. Uepkacu, B TOB "[Ipomesnexrpornpoekr”, m. Kuis, B TOB "TECCA", M. Xapkis, 1e

IIOBEMIEHO IX BUCOKY TEXHIYHY Ta €KOHOMIYHY JOLiNIbHICTE.

2. Object of study: operation modes of power supply systems 10 (6) kV, containing nodes with asynchronous
loading and compensating devices. Subject of study: calculation methods of the reactive power flows and the
operating mode of compensating devices in power supply systems with a voltage of 10 (6) kV. The purpose of the
thesis: further development of methods for calculating and optimizing the reactive power flows, calculating the
operating mode of compensating devices in power supply systems of industrial enterprises, taking into account
the quality of electricity. Methods of research: calculation of alternating current electrical circuits, high voltage
techniques, mathematical statistics, iterative method of calculating the operating mode of the electrical network.
The reliability of the elaboration is ensured by the correct use of research methods, confirmed by experimental
research and industrial implementation. The practical value of the obtained results for the electric power industry
is to increase the energy efficiency of reactive power compensation devices and to develop measures to protect
against resonance phenomena in power supply systems with compensating devices with 10 (6) kV voltage. The
scientific novelty of the obtained results is as follows: for the first time a method for calculating the reactive power
flow in power supply systems with a different load, in the absence of the nominal voltage matches at the boundary
of the balance inventory and the places of meters installation, has been developed. The method based on the
determination of the relative n- minute values of active and reactive power and allows improving the accuracy and
validity of the calculations with energy supplying organization for reactive power flows. The method of calculating
the operating mode of the network with a capacitor bank, connected in parallel to the active-inductive load in the
presence of higher harmonics sources, was further developed. This method is based on determining the
impedance and resonance frequency in real time, which allowed improving the protection of the electrical
network from resonant phenomena. The method of determining the equivalent inductive resistance of
asynchronous electric motors in real time by improving the data processing of automated metering systems has
been improved, which makes it possible to use its values for calculation of the steady-state operation of electrical
installations. The method of statistical analysis of electrical loads in real time was further developed. The method is
based on determining the conditions for obtaining their stationarity intervals, which made possible to reduce the
number of stationarity intervals and simplify further calculations. The main results of the research, carried out in
the dissertation, were used in PJISC "Azot", Cherkasy, in " Promjelektroproekt Ltd ", Kyiv, in " Tessa Ltd ", Kharkiv,
where high technical and economic feasibility of the results has been proved.
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